Characterization of the post-translational modifications in tubulin from the marginal band of avian erythrocytes.
Tubulin purified from turkey erythrocytes was characterized by partial protein sequence data, high-resolution IEF and by its reaction with antibodies specific for certain post-translational modifications. The tubulin from the marginal band contains a single alpha and beta isotype, i.e. alpha 1 and beta 6. Partial protein sequences and immunoblotting with antibody 6-11B-1 show that erythrocyte alpha 1 tubulin is not acetylated at Lys40. The acidic carboxy-terminal peptides purified by Mono Q chromatography and reverse-phase HPLC were characterized by sequence analysis and mass spectrometry. Although erythrocyte alpha tubulin is almost completely detyrosinated it retains the penultimate glutamic acid residue, which is partially lost in brain tubulin. Thus erythrocyte tubulin is an excellent substrate for extensive in vitro tyrosination by tubulin-tyrosine ligase. Erythrocyte alpha and beta tubulin lack the side-chain polyglutamylation found in all major tubulins from adult brain. Finally we show that about 10% of the beta tubulin is phosphorylated at Ser441. Thus erythrocyte tubulin is an unusual homogeneous preparation. It contains the minimum possible number of tubulin isotypes and the only post-translational modifications detected (detyrosination and phosphorylation) are reversible.